Phytochemical investigation of the CH 2 Cl 2 extract of the aerial parts of Artemisia alba Turra afforded one new irregular sesquiterpenoid, artemiric acid, and five known metabolites: hydroxydavanone, the coumarins isofraxidin and scopoletin, (6S*,7S*,10R*)-6,10-dimethyl-7,10-epoxyocta-11-enoic acid and artalbic acid. From the MeOH extract three flavonoids were identified: chrysoeriol, quercetin and isorhamnetin. The possible biogenetic pathways of artemiric and artalbic acids are discussed.
Italian populations of Artemisia alba Turra (Asteraceae) have a significant taxonomic difference, as stated in our previous study on the chemical composition of the essential oils [1] . A. alba is a taxon represented by different cytotypes, variously located within the distribution area of the species, and in some cases taxonomically distinct at infraspecific level. In Italian territory there are 3 different cytotypes [2] : a diploid cytotype (2n = 18) in Calabria, a tetraploid cytotype (2n = 36) in Tuscany and Sicily, and a hexaploid cytotype (2n = 54) in Abruzzo and Puglia. This report [2] confirmed a previous study of Raimondo et al. [3] claiming that the Sicilian population corresponds to the tetraploid cytotype, taxonomically related to A. alba s.s. This cytotype has been recently found in Campania and was also confirmed for Abruzzo [4] , where the presence of a hexaploid cytotype had already been indicated [2] .
The Sicilian population is localized exclusively in the Madonie mountain range (Central-North Sicily), at the extreme southern limit of the species distribution area. In the past, it was divided into A. camphorata var. incanescens Ten [5, 6] and A. alba var. incanescens (Jord.) Fiori [7] . Later, the authors of Flora Europaea [8] , as well as Pignatti [9] , included these taxa in A. alba subsp. alba.
As a continuation of our work on Sicilian plants [10] [11] [12] [13] , we recently isolated, in very good yield (0.1% of dry plant material), from the aerial parts of A. alba collected at Piano Zucchi, Madonie, artalbic acid (1), a new irregular sesquiterpene [14] .
Aerial parts of A. alba were sequentially extracted by cold maceration with light petroleum, CH 2 Cl 2 and CH 3 OH to give three gums, respectively. From the CH 2 Cl 2 extract, by several column chromatographic separations, the following compounds were isolated in order of increasing polarity: the new sesquiterpenoid artemiric acid (2), hydroxydavanone (3), the coumarins isofraxidin and scopoletin, (6S*,7S*,10R*)-6,10-dimethyl-7,10-epoxyocta-11-enoic acid (4), and artalbic acid (1) . From the MeOH extract, by several column chromatographic separations, the following flavonoids were isolated in order of increasing polarity: chrysoeriol, quercetin and isorhamnetin. The HRSIMS and elemental analysis of the new compound (2) were indicative of a C 17 H 24 O 5 formula and six degrees of unsaturation, and its complete structure was elucidated by the use of 1 H NMR, 13 C NMR and several two-dimensional techniques ( 28.6, C-14) , an oxygenated methylene ( H 4.55, 2H, br s, H-12;  C 66.5, C-13) correlating, with a very small coupling constant, with the two methylenic protons at C-12, as clearly indicated by the correlations in the COSY spectrum. COSY correlations also revealed that the allylic proton at  H 2.46 (o.s., H-7) was coupling with the two methylenic protons on C-8  H 1.90 (ddd, H-8a) and  H 1.40 (o.s, H-8b), and with two other methylenic protons ( H 2.26, 1H, dd, H-6a;  H 1.38, 1H, o.s, H-6b); the carbon signal for this group was at  C 43.1 (C-6).
Furthemore, there were signals for two mutually coupling methylenes at  H 2.50 (2H, br t, H-2;  C 32.6, C-2) and  H 2.60 (2H, br t, H-3;  C 28.6, C-3) for a carboxylic group ( C 176.5, C-1) and for an acetyl group ( H 2.10, 3H, s;  C 21.0;  C 170.9). The carbon skeleton and the position of the substituents were clearly deducted by HMBC correlations. In fact, the cross peaks between C-1 ( C 176.5) and only the two methylenes at C-2 and C-3, and the correlation of the two quaternary carbons of the α,β-unsaturated ketone (C-4 and C-5) with protons H-3, H-15a and H-15b showed the presence of a six carbon side chain, linked at the quaternary carbon at  C 54.0 (C-10). Since, both C-10 and C-5 correlate with H-9a, H-6a and Me-14, and C-7 ( C 43.2) correlates with H-6a, H-9b, H-12 and methylene-13, the presence of a cyclopentane ring was evident. Finally the correlation between the ester carbonyl group acetyl group at  C 170.9 with H-13 indicated the presence of an allylic esterified primary alcohol al C-13.
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Based on these results, compound 2 was assigned the structure depicted in Figure 1 and the trivial name of artemiric acid. The structure of 2 is quite similar to that of artalbic acid (1), the only differences being the absence of the secondary alcohol at C-9 and the presence of an acetoxy group at C-13 instead of a methyl. Unfortunately, the relative stereochemistry of the stereogenic centers at C-7 and C-10 could not be ascertained by a NOESY experiment since, after running the HMBC spectra, compound 2 decomposed. In Figure 1 we tentatively report the stereochemistry at C-7 and C-10 by analogy with artalbic acid, co-occurring in the same species, and on the base of biogenetic hypothesis [14] .
The presence of irregular mono and sesquiterpenes is not a rare feature among the metabolites isolated from Artemisia species [15, 16] . A. santolinifolia [17] showed the presence of five irregular sesquiterpene lactones with the same skeleton as artemiric (2) and artalbic acids (1) . Alternatively, the structures of the three irregular monoterpenes detected in A. tridentate cara [18] fit quite well as precursors of the C5-C14 fragment of artemiric (2) and artalbic acids (1).
Hydroxydavanone (3) has been previously isolated from the aerial parts of Tanacetum vulgare [19] , T. millefolium and T. achilleifolium [20] , from the roots of Pyrethrum santolinoides [21] and from the aerial parts of several species of Artemisia: A. maritima L. [22] , A. inculta [23] , A. pallens [24, 25] , A. laciniata [26] , A. herba-alba, A. reptans [27] , A. lobelii. ssp. canescens and A. lobelii ssp. biasolettiana [28] .
(6S*,7S*,10R*)-6,10-Dimethyl-7,10-epoxyocta-11-enoic acid (4) has been isolated from the leaves of Tanacetum vulgare and it has been hypothesized to be derived from davanone by loss of a five carbon atoms chain [19] . It has been found also in A. inculta [23] , A. herba-alba [27] , A. lobelii ssp. canescens and A. lobelii ssp. biasolettiana [28] .
These results confirm the genetic difference of the population of Sicilian A. alba with respect to others. In fact, as already mentioned, the Sicilian population of A. alba has a set of chromosomes 2n = 36, which differs from the populations of Calabria and Croatia [29, 30] corresponding to the diploid cytotype (2n = 18) that were taxonomically distinct at the infraspecific level with the name of A. alba subsp. chitachensis Maire, and are present, apart from South Italy, also in Morocco, Spain and Bosnia-Hercegovina [2] .
The metabolites isolated from the Sicilian populationgeographically and genetically isolated, can be considered markers that allow us to define this population both as an ecotype -due to different ecology -and a chemotype. The Sicilian population, although growing above 1000 m above s.l, has different climatic conditions (longer period of drought, May to August and higher spring-summer temperatures) when compared with the populations of the same cytotype from Central Italy and Central Europe
In order to confirm this hypothesis it would be necessary for further studies on the other populations belonging to the same cytotype.
Experimental

General experimental procedures:
Optical rotations were determined on a JASCO P-1010 digital polarimeter. IR spectra were obtained on a Shimadzu FTIR-8300 spectrophotometer.
1 H and 13 C NMR spectra were recorded on a Bruker Avance series 300 MHz spectrometer, using the residual solvent signal (δ 7.27 in 1 H and δ 77.00 in 13 C for CDCl 3 ) as reference. 13 C NMR assignments were determined by DEPT spectra. ESIMS were obtained with an Applied Biosystem API-2000 mass spectrometer. Elemental analysis was carried out with a Perkin-Elmer 240 apparatus. Merck Si gel (70-230 mesh), deactivated with 15% H 2 O, was used for column chromatography (CC). Preparative TLC was performed using Merck glass plates (product code 1.13895.0001). Sizeexclusion chromatography (SEC) was performed using SigmaAldrich Lipophilic Sephadex (25-100μ). Fraction C, eluted with light petroleum/EtOAc (8:2), was further purified by CC with light petroleum/EtOAc (7:3) as eluent to afford 8 mg of artemiric acid (2).
Fraction F, eluted with light petroleum/EtOAc (1:1), was further purified by CC with light petroleum/EtOAc (7:3) as eluent to afford 6 mg of hydroxydavanone (3).
Fraction G, eluted with light petroleum/EtOAc 3:7, was further purified by CC with light petroleum/EtOAc (4:6) as eluent to afford, in order of increasing polarity, 5 mg of isofraxidin and 7 mg of scopoletin.
Fraction I, eluted with EtOAc/MeOH (9:1), was further purified by CC with light petroleum/EtOAc (2:8) as eluent to afford, in order of increasing polarity, 15 mg of (6S*,7S*,10R*)-6,10-dimethyl-7,10-epoxyocta-11-enoic acid (4) and 70 mg of artalbic acid (1). Hz, H-6), 1.37 (6H, s, H-1, H-13), 1.25 (3H, s, H-15 
